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CHAPTER XIV. CHANGES OF STATE OP AGGREGATION.
137. Phenomena deduclble from the van der Waals' Equation.
We shall now show how, by assigning suitable forms to the (p} v, T) equation of a working substance , the phenomena of liquefaction of gases and of the critical point can be represented analytically.
We  start by  supposing the  substance to  obey van der Waals' empirical equation
(*- &) =
a relation satisfied to a considerable degree of approximation by most gases.    We  suppose  the family   of isothermal  curves T = constant represented taking p and v as rectangular coordinates. Writing this as a cubic equation in v
(209)
we see that the horizontal line p = constant will cut the isothermal T = constant in 3 or 1 real points according as the cubic has 3 or 1 real roots. In the former case, there would theoretically be three possible states at the given pressure and temperature corresponding to the points A, B, C (Fig. 17). But at J5 where the curve
is ascending we have
positive, hence (§ 92) the state J? would be unstable, the effect of any slight deviation from uniform density being to cause the substance to flow from the points of lesser to those of greater, density, and thus to separate into two stable phases represented
by points on the descending parts of the curve.
It follows that if the isothermal line cuts any horizontal line in
3 real  points, the  substance, instead of following the curve in an
O
Eig. 17.a substance fall considerably short of those which are capable of being determined experimentally with greater or less accuracy. A complete discussion of the advantages and disadvantages of different methods belongs to the study of experimental heat and would be out of place here. It will be sufficient to point out that the possibilities thus opened up have two important advantages
